INTRODUCTION
We consider a plasma described by the Vlasov-Poisson system in a cube Q = [-1r, 1r ]3 with the specular boundary condition on the density and the Neumann condition on the potential. We consider an equilibrium J-L (v) Over thrity years ago Penrose [P] derived his celebrated criterion for linearized instability, which takes the form of (1) for the case of the cube. His criterion is a standard feature in most textbooks on plasmas (e.g. [K] ). However, in all the intervening years no one has found a rigorous proof of true nonlinear instability.
Here we prove that M (v) is nonlinearly unstable in the Cl norm with a weight function in v. This is reasonable formulation because it is known that solutions exist globally in this norm for arbitrary initial data. The existence was proved in the present situation by [BRl] , following the work of [PfL [H] , [S] and [LP] .
Furthermore, it has been known for some time that a monotone decreasing equilibrium M (v) is nonlinearly stable. The stability was proved by [BR2] , following more formal work of [G] , [HM] and [MP] . Letting N --~ oo and then L -oo, we get (v)P R E L °° (Q x R~). Vol. 12, n ° 3-1995. Proof of the main theorem. -We follow the idea of Theorem 6.1 of [GSS] . Suppose the theorem is false, so that p is nonlinearly stable. Thus for any e > 0, there exists 6 > 0 such that f E C ([0, oo) 
